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ABSTRACT

Areas of potential impact of the Space Shuttle on the
unmanned satellite program have been examined. The satellite
program contained in Option III of the 1969 report to the Space
Task Group has been used as the reference mission model. The
assumed Shuttle model has a 15 x 60 foot cargo bay and a round
trip payload capability of either 25 or 50 thousand pounds to a
270 nm, 55° inclination orbit.

The Shuttle system (or Shuttle plus an upper stage) 1is
found to be capable of delivering all the satellites in the mission
model and recovering most of them (excluding planetary payloads).

Low earth orbit satellites are amenable to direct Shuttle delivery
or recovery, while higher altitude satellites require an upper stage.
Agena and Centaur stages were considered for satellite delivery,
while the Space Tug was considered for both delivery and recovery.

Two facility-class satellites, OAO and HEAO, were examined
in some detail as candidates for the Shuttle mode. Design concepts
are presented which illustrate potential advantages of the payload
(weight and volume) delivery and recovery capability of the Shuttle.
Possible 1mp11catlons of orbital servicing on satellite design are
illustrated using the Nimbus satellite as an example.

To exploit Shuttle capability beyond strictly satellite
applications, a concept for a manned experiment module to be carried
in the Shuttle bay was investigated. The experiment program for this
module is patterned after the NASA CV-990 airborne research program.
Two versions of this concept are discussed, a small module to be
flown piggyback on a satellite delivery/recovery mission, and a large
module to be flown on an independent mission.
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One measure of the effect of the Shuttle on the satellite
program is the cost savings which might be achieved. Under a spe-
cific set of assumptions regarding individual satellite mission cost
savings, satellites which could be launched and/or recovered by the
Shuttle and also show a cost savings have been grouped into a traffic
model. This traffic model has been used to derive annual cost savings
and number of Shuttle flights for Shuttles costing 3, 20, and 75 mil-
lion dollars per round trip. (The effect of Shuttle development cost
was not considered.) In a sample three year period, 1977-1979, aver-
age annual cost savings were calculated to be 140, 10, and 0 million
dollars, respectively. The average number of Shuttle flights per
year was 14, 4, and 0, respectively.

A final section on issues deals with two particular ques-
tions raised by this study: 1) a possible role for an interim,
75 million dollar per mission Shuttle, and 2) the merits of making
further perturbations on the traffic model before in depth studies
are carried out to achieve better estimates for savings which might
be realized through satellite redesign and reprogramming for the
Shuttle mode.

The format for this report consists of charts and sup-
porting text. The charts, with minor modifications, were contained
in a vu-graph presentation at NASA Headquarters on June 30, 1970.
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